Not all of them require active therapy, and attempts to correct them may be more harmful than beneficial to the patient.
OF the problems associated with anaesthesia and surgical treatment in burned patients, some are the result of secondary biochemical changes or indiscriminate attempts to reverse such changes (Hutchins, McLaughlin & Hayes, 1961; Stoner, 1969 Stoner, , 1970 .
For example, one of the most constant, if least striking, early features of the metabolic response to injury-including burn injury and surgical traumais a temporary fall in plasma potassium levels. This change may cause cardiac problems for the very elderly, those with pre-existing cardiac disease, and those who are total body potassium-depleted. It is certainly very dangerous for any patient who has been treated with digoxin because it potentiates the actions of this drug, and may, therefore, promote severe arrhythmias such as complete heart block. Trouble can be avoided by very cautious use of digoxin and the addition of some potassium to any fluids given during and immediatelyafter operation (Fig. 1) .
Hypoglycaemia is also one of the biochemical changes which can cause problems more frequently than is generally realized, in severely burned patients, and those with pre-existing liver function disturbances (Fig. 2) . Severely burned patients are likely to be glycogen-depleted within about 8 hr after injury, their energy requirements are extremely high, they rapidly develop severe calorie-protein malnutrition, and frequently they develop liver function abnormalities. Such patients are poorly equipped to compensate for even a short period of fasting, and may become severely hypoglycaemic during or after operations. Prophylactic infusions of carbohydrate can prevent this complication, and the fact that such patients are pseudo-diabetic is not a contra-indication to such treatment, it is an indication for insulin therapy if hyperglycaemia demonstrates that they are not utilizing the carbohydrate ( Fig. 3a and b ). * t 0 -s , , 1 . 0 > J v Z * > s i -r > 8 * 5 > ; s . b ; ' . i ' . < l e s i , . S . l ; ; ; j ' ' r ' . Hyperventilation and a reduction in Paco2 levels may reflect increased hydrogen ion production as a result of hypercatabolism in association with abnormalities in buffering ability and renal tubular abnormalities, such that urine hydrogen ion excretion is reduced. It may be a vital compensatory response to retention of hydrogen ion at an intracellular level, and not only at an extracellular level if the patient is also potassium depleted or has developed a 'sick-cell' syndrome. Despite the fact that hyperventilation results in increased water loss and a rise in energy requirements, it may not be advantageous to promote respiratory centre depression, and one of the reasons why burned patients sometimes die suddenly if given relatively small doses of Pamela Hinton narcotic drugs may be that such drugs prevent them from compensating in the only way they can for acidosis.
These examples illustrate the point that there is good reason to employ the golden rules governing the management of secondary biochemical changes when treating burned patients. These are that the significance of biochemical changes should be assessed in the light of all available information, including knowledge of all drugs which have recently been given. Secondary biochemical changes should be deliberately corrected only if there is good reason to suppose that they are dangerous per se, and close observations should be made to detect any unexpected consequences of biochemical meddling.
Preferably, attention should be concentrated upon curative treatment and supportive therapy to protect tissue function. When such treatment is successful the patient will correct his biochemical disturbances efficiently. If it fails, the most meticulous manipulation of fluid and electrolyte intake is of very limited value. 
Discussion
DR LAIRD: We had a patient at Chepstow about a year ago who puzzled us greatly because every time she was anaesthetized she collapsed and came nigh unto death, and recovered when given 100 mg of hydrocortisone sodium succinate in spite of having plasma cortisol of the order of 20 ,ug %. I wonder whether she was in fact a hypoglycaemia and we corrected her hypoglycaemia by giving her cortisone.
DR HINTON: I think it is certainly possible. On the other hand, there is considerable variation in the patients' abilities to produce the optimum cortisone levels which they need. DR P. BASKETT (Bristol): I wonder whether Dr Hinton could give us some clinical guidance on how to diagnose whether a low serum sodium is due to loss of sodium or whether it is all disguised as a high serum potassium, and how we are to treat this? DR HINTON: I do not know of any one sure method, but I think there are two or three clinical observations and biochemical measurements which one has to consider together. The first is that the truly depleted patient, unless he has severe renal failure and cannot excrete fluid at all, usually looks clinically dehydrated and the 'sick-cell' patient usually looks oedematous.
The second is that as far as I am concerned, unless the patient has very severe renal failure and is an obligatory salt-loser, the sodium-depleted patient does not often have a low sodium level. They may drop to something like 135 mEq/l but in fact much more commonly they have a relatively high sodium level. We see this particularly in our patients with chronic renal failure. Obligatory salt-losers come in desperately salt-depleted, and almost invariably they have increased sodium levels-not decreased levels. Very severe hyponatremia one sees only in patients who have become severely salt-depleted, and then have been loaded with fluid without salt.
With respect to burned patients, it is very difficult to measure exactly what fluid a patient has had and exactly what he has lost. However, the maximum sweat sodium one sees in patients is less than 60 mEq/l. When they are evaporating fluid they are losing water and not salt.
Unless one has given them litres of water without any sodium, it is comparatively difficult to push them into high water retention, unless they have very severe primary renal disease. DR A. A. G. LEWIS (Tunbridge Wells): I agree very strongly with what you say. I think that obligatory sodium losses are rare, and I am not worried about that.
We are all conscious of the need to replace fluid, and most surgeons use dextrose-saline, so that a large number of patients have, in fact, simply dilutional hyponatraemia, and we should be more conscious of the fluid balance for the first 48 hr. I know that many of them will have a sickcell syndrome as well.
Some people have seen water retention going on for many days, and there may be water intoxication.
I would like to know what other people think about urine volume in the first 48 hr. I think you will find it is usually low.
DR HINTON: I quite agree with you. It is usually low. I also agree with you that so far as sodium is concerned, we worry far too much about it. I am not sure that it matters what fluid we give patients, provided we give enough to maintain the necessary intravascular volume in most cases.
DR ENTRESS: Dr Hinton illustrated the case of a 9-yearold-boy who had this hyperventilation. I suggest that this case reflected an intracellular acidosis accounting for his low Pco2. DR HINTON: That was our feeling. We are dealing with a distribution problem. The answer was not bicarbonate but trying to get at the cause of the distribution problem. We see it in a great many of our patients.
DR ROWELL: Could I refer to the anaesthetized patient we saw on the first slide. The pulse dropped to 30. Did she recover of her own accord or was she treated?
DR HINTON: We gave her potassium. In fact, we were very worried and we were making arrangements for intravenous pacing, but as soon as we gave her potassium she reverted to her usual rhythm. DR J. MURRAY (East Grinstead): I would like to ask, with reference to the 9-year-old boy of whom we have Discussion just been speaking whether cardiac output determinations have been done? With his low Pco2, the cardiac output would fall by half. This would further increase the metabolic acidosis and it could in fact cause the metabolic acidosis.
DR HINTON: In that particular case we could not do the cardiac output. We were doing some blood volume studies on these patients and we found that they were very much lower than we had suspected. You will find in the oedematous patient incredibly low total blood volumes and red cell volumes. From some animal work I have done I suspect that this is a significant factor and one that we do not take into account at times. 
